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Shin-Liou, Shiu-Nan Chen, Hsiu-Hui Shih and Jai-Chyuan Chen (1985) : 
Scanning electron microscopic observations on the tegumental surface of newly 
excysted metacercaria and adult of Clonorchis sinensis (Trematode: digenea). Bull. 
Inst. Zool., Academia Sinica 24(2): 213-224. The present study reports observations 
of the surface microtopography of excysted metacercaria and adult of Clonorchis 
sinensis by using Scanning microscope. The anterior tegument of excysted meta- 
cercaria is encircled by scale-like structures with 6-8 pointed end. Posterior half of 
the tegument consists of spine-shaped structures. The tegument of adults possess 
characteristic ridges and protuberances with filiform projections. 

Two types of sensory structures, ciliated papilla and mushroom-like papillae 
without cilia, were observed on the surface of excysted metacercaria of C. sinensis. 
These sensory structures were found to aggregated anteriorly surrounding the oral 


sucker, and distributed sparsely on the other parts of body surface.. 


This study is a part of a study of the 
physiology and biochemistry of Clonorchis 
sinensis. It has demostrated that the outer 
covering or the tegument of digenetic trema- 
todes is a physiological important inter- 
face in the host and parasite relationships 
(Erasmus, 1970). 

A few trematodes including Schistosoma 
mansoni (Silk et al., 1970; Miller et al., 1972), 
S. japonicum (Sakamoto and Ishii, 1977), Fas- 
ciola hepatica (Bennett, 1975a, b), Gastrothylax 
crumenifer (Tandon and Maitra, 1981) and 
Calicophpron papillosum (Tandon and Maitra, 
1982) have been subjected to scanning micro- 
scope (SEM) for the study of surface topo- 
graphy. These results were beneficial not only 
to the interpretation of physiological pheno- 


mena but.also to the detailed differentiation 
for the parasites. 

In the study of tegumental morphology 
of C. sinensis, Kobayashi (1912, 1915), observed 
spines by using the light microscopy. Using 
transmission and scanning microscope, ultra- 
structures of C. sinensis were investigated by 
Fujino et al. (1979). For comparison, excysted 
metacercaria and adult of C. sinensis obtained 
from Hemiculter kneri and rat were observed 
for their topographic features. 


MATERIALS AND METHODS 


Clonorchis sinensis metacercaria removed 
from the muscle of Hemiculter kneri caught in 
Sun Moon lake located in central Taiwan, 
were excysted by 0.5% trypsin solution at 37°C 
for 1 hour. 
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To obtain adult worms; Albino rat was 
orally injected with 50 live metacercaria. Five 


to 6 weeks after injection, adults were collect- 


ed from liver. 

Freshly excysted metacercaria and adult 
worms were processed immediately for the 
scanning electron microscopic. observations. 
Specimens were fixed in 2.5% glutaradehyde 
in 0.1M phosphate buffer at 4°C for 1 hour, 
after washing, postfixed in 1.0% OsO, for 1 
hour and dehydrated through a series of 
ethanol. Following critical point drying, the 
samples were coated with gold using Ion 
coater (IB-2, Eiko Engineering, Japan) and 
examined with à, HITACHI S-520 scanning 
electron microscope. 


-RESULTS 
Newly excysted mefacercaria 


The | newly excysted metacercarià E C. 


sinensis is elongate and approximately cylin- 
The oral sucker is round, with ` 


` drical (Fig. 1). 
the opening approximately 9.3 um in diameter 
and the ventral sucker lies somewhat anterior 
to the middle of the body, with an opening 
diameter about 8.0 um (Fig. 2). The body is 
encircled transversely by rows of the scale-like 
structures except at the anterior and ventral 
sucker regions and the posterior end of the 
worms. In the anterior half, most of the 
scale-like structures bear 6-8 points (Fig. 3) 
and are uniformly distributed at intervals of 
about 0.8 um. Posteriorly, the structures be- 
come smaller, ‘slenderer, ` 
shaped (Fig. 4) and les numerous and dis- 
appear completely at the posterior end of the 
body (Fig. 5). 

Many presumed sensory structures were 
observed on the body surface. There are of 
two,;different. types, as follows: A) typical 
elevated ‘papillae with cilia (Fig. 6) largely 
spreading over the anterior body surface. B) 
larger, round mushroom-shaped structures 
without cilia (Fig. 7). All the structures are 
very densely arranged toward the oral end and 
surround the oral sucker with eight radially 


somewhat Spine- 
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arranged rows (Fig. 8). 

Four distinctive morphology of type A 
papillae including singleciliated (Fig. 9), 
double-ciliated (Fig. 8), quadruple-ciliated 
(Fig. 8) and penta-ciliated (Fig. 10) was ob- 
served. 

The adult fluke is a flat, elongate, opales- 
cent gray worm, tapering anteriorly and 
somewhat round posteriorly. No scale-shaped 
or spine-like structures are present over the 
body surface. At low magnificantions, the 
body surface was observed encircling with 
irregular transverse ridges, gradually lessening 
to the posterior end (Fig. 11). At higher 
magnifications, the body surface was observed 
to be consisted of knob-like protuberances 
with filiform projections (Fig. 12 and 13). In 
comparison, the tegumental ridges over the 
anterior-ventral surface possess much more 
filiform structures extended from the pro- 


 tuberances (Fig. 14). 


Many presumed sensory papillae sur- 
rounding the oral sucker irregularly of adult 


were also observed. The structures are knob- 


like morphology with apical cilia (Fig. 15). 
which are different from those observed from 
excysted metacercaria. 


DISCUSSION 


The present observations on newly ex- 
cysted metacercaria and adult of Clonorchis 
sinensis reveal a number of differences in their 
surface microtopography. The tegument of 
metacercaria has transversely- arranged scale- 
or spine-shaped structures. However, adult 
possesses densely aggregated protuberances 
with transverse ridges. 

The topographic morphology may inter- 
prete the in vitro or in vivo physiological 
activities of parasite. In larval stages of C. 
sinensis, migration or movement is considered 
to be important for parasite. The spine- or 
scale-like structures in excysted metacercaria 
of C. sinensis may contribute to the function. 
The presence of protuberances and ridges may 
assign an absorptive function in the aduit 
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Fig. 3. Anteroventral area of juvenile. Note:. The enlarged view of scale-like 
structures. X11200 zig 


Fig. 4. Posteroventral area of juvenile. Note: The enlarged view of spines. «11200 
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Fig. 5. Posterior portion, showing the opening of excretory 
.. pore (arrow). 33200: 


Fig. 6. Single-ciliated papillaes (arrowhead) around oral sucker. x 8000 
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; 


Fig. 7. Anteroventral portion, showing penta-ciliated papillae and a rhroom like 
sensory structure (arrowhead). X20000 | | | 


x 


Fig. 8. Showing oral sucker with papillaes surrounded. Arrowhead: Double-cilliated 
papillaes. X3200 
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Fig. 9. Anteroventral portion, showing a single-ciliated papillae. x 20000. 


Fig. 10. Showing a penta-ciliated papillae. x20000 
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(a) 1 The Knob- like structure surrounded the oral sucker. »x560 
(b) Enlarged view of Knob-like structure with a ciliated pa- 
pillae at the top (arrow). x2800 


Fig. 15. 


worms. These structures could probably in- 
crease the absorptive activity. 

The spines were also observed oi only 
in larvae but also in adults of the other 
trematodes including Fasciola hepatica (Ben- 
nett, 1975a, b), Schistosoma haematobium (Hicks 
and Newman, 1977) and S. Japonicum (Saka- 
moto and Ishii, 1977). Following observation 
of F. hepatica, Bennett (19755) suggested the 
spines were considered to be involved in both 
feeding and locomotory processes. He also 
considered the regular pattern of rings of 
spines bétween the oral and ventral sucker of 
F. hepatica juvenile may assist in the locomo- 
tory movements of peristalsis and alternate 
attachment and release of the suckers. The 
uniformly arranged scale-like structures ob- 
served at the anterior part of C. sinensis 
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juveniles may related to the similiar functions. 

The transverse ridges  encircling the 
anterior part of body surface and raised pro- 
tuberances were also observed in many digenea 
adults including Magalodiscus temperatus 
(Nollon and Nadakavukaren, 1974), Gorfo- 
derina attenuata (Nadakavukaren and Nollon, 
1975), F. hepatica (Bennett, 1975a, b), Calico- 
phoron papillosum ( Tandon, 1982) and Phyllo- 
distomum constomum (Bakke and Lien, 1978). 
Nadakavukaren and Nollen (1975) suggested 
that these structures may increase the absorp- 
tive surface of trematodes. The presence of 
protuberances and ridges in adult of C. sinensis 
may assign a similar function and serve for 
nutrient uptake. 

Dome-shaped papillae, smooth and ciliated, 
were commonly found in trematodes and it 
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has been suggested that they possess a sensory 
function (Morris, 1973; Bennett, 1975a, b; 
Bakke and Lien, 1978). Bennett (1975a) sug- 
gested that the papillae surrounded the sucker 
involves in contact reception during food de- 
tection and feeding. The papillaes located on 
the body surface are presumed to respond to 
the pressure change as the tegument stretches. 
Compactly scattered papillae with cilia in the 
anterior part of metacercaria may be in the 
similar functions. 

The topographic observations of C. 
sinensis was also described by Fujino et al. 
(1979). Their results, however, revealed 


: several differences when compared with those ` 


obtained in the present study. In our study, 
6-8 pointed scale-like structures, rather than 
3-4 pointed, and no plate-like sensory strcu- 
tures were observed in the excysted meta- 
cercaria. When adult worms of C. sinensis 
were observed, filiform structured extending 
from the protuberances were observed in our 
result which differed significantly from those 
obtained by Fujino et al. (1979). The diver- 
gences between these two observations may 
be resulted from stage or strain difference of 
the parasite. 
are in progress in the observations of ultra- 
structures for various stages of C. sinensis and 
the results will be published elsewhere. 
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rha TIM BR (Clonorchis sinensis) AIRD EMI ER 
ERRE Z Turis su, Fa BR ba BUS 


AS BES DEUS T ELDER PEF RU E E SETA (Newly excysted metacercaria) 及 
RARE” EUDP REFERRE (The host-parasite interface) 之 关 傈 。 

疯 察 结果 显示 ， 诸 状 幼 咏 体 表 被 有 磋 状 的 构造 ， 在 身体 横向 成 规则 排列 ， 愈 往 末 端 人 总 组 而 成 刺 状 。 
体 表 有 两 种 感觉 构造 : ARAMA RR ERLE e OR Rm REN BUE $28 o (A) 及 (B) 
之 分 体 以 体 前 端 尤 其 是 以 口 吸 角 周 图 骗 多 。 成 品 体 表 和 无 鳞 状 或 刺 状 的 构造 ， 则 篇 满 体 结 节 WARDS 
EXE uu: mA BRIN BER e 体 表 亦 有 感觉 乳 突 的 分 侯 ， 也 密生 於 吸 艇 附近 。 | 


